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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966) , that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: (See MPEP 
Ch. 2141) 

a. Determining the scope and contents of the prior art; 

b. Ascertaining the differences between the prior art and the claims in issue; 

c. Resolving the level of ordinary skill in the pertinent art; and 

d. Evaluating evidence of secondary considerations for indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject 
matter of the various claims was commonly owned at the time any inventions 
covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

2. Claims 1, 5-12 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dwilinski et al. (US 2006/0138431) in view of Hata (US 6,977,953). 

Regarding claim 1, Dwilinski teaches the method for forming a nitride 
semiconductor device, comprising: (a) growing one or more gallium nitride (GaN) layers 
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on a substrate (claim 10, pars. 59, 108-111); and (b) growing one or more non-polar a- 
plane (AI,ln,Ga)N layers off of a grown surface of the GaN layers (par. 16, claim 10) to 
form at least one non-polar a-plane quantum well. Dwilinski lacks growing Boron to form 
the one or more non-polar a-plane (AI,B,ln,Ga)N layers off of a grown surface of the 
GaN layers. 

However, Hata teaches (col.9, II.40-45 and col. 52, 1.43 - col. 53, 1.4) using boron 
in a composition of (AI,Ga,ln)N to form at least one quantum well. 

Since both Hata and Dwilinski teach the method of forming a nitride 
semiconductor device above, it would have been obvious to include boron for forming 
the one or more non-polar a-plane (AI,B,ln,Ga)N layers off of a grown surface of the 
GaN layers of Hata in Dwilinski for the benefit of obtaining a desired emission spectra 
(col.52, l.43-col.53, 1.4). 

Regarding claim 5, Dwilinski teaches (pars. 15-17, GaN planes: par. 109, 
substrate planes: claim 3) the method above, wherein the GaN layers are non-polar a- 
plane GaN layers and the substrate is an r-plane substrate for the same benefit of 
improving the performance of state-of-the-art optoelectronic and electronic devices by 
making quantum structures not influenced by polarization-induced electric fields. 

Regarding claim 6, Hata teaches (col.52, II. 34-42) the substrate is a sapphire 
substrate. 

Regarding claim 7, Dwilinski teaches (pars. 81-84) the method above, wherein 
the growing step (a) comprises: (1) annealing the substrate; (2) depositing a nitride- 
based nucleation layer (par. 71) on the substrate (Applicant admits that nucleation 
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layers and uses precursors such as trimethylgallium and ammonia are commonly used 
in the growth of c-plane nitride semiconductors on pars. 27-28); (3) growing the GaN 
layer on the nucleation layer; and (4) cooling the GaN under a nitrogen overpressure 
(par. 81 wafer is processed in MOCVD device under nitrogen atmosphere from 
annealing to cooling process) for the same benefit of improving the performance of 
state-of-the-art optoelectronic and electronic devices by making quantum structures not 
influenced by polarization-induced electric fields. 

Regarding claim 8, Dwilinski teaches (e.g. using MOVCD in Example 1, par. 92 
to pars. 93-101) the method above, wherein the growing steps are performed by a 
method selected from a group comprising metalorganic chemical vapor deposition 
(MOCVD), molecular beam epitaxy (MBE), liquid phase epitaxy (LPE), hydride vapor 
phase epitaxy (HVPE), sublimation, and plasma-enhanced chemical vapor deposition 
(PECVD) for the same benefit of improving the performance of state-of-the-art 
optoelectronic and electronic devices by making quantum structures not influenced by 
polarization-induced electric fields. 

Regarding claim 9, Dwilinski teaches a device manufactured using the method of 
above (e.g. Example 1, pgs. 6-7, in Example 1 a nitride semiconductor laser device is 
manufactured par. 89) for the same benefit of improving the performance of state-of- 
the-art optoelectronic and electronic devices by making quantum structures not 
influenced by polarization-induced electric fields. 

Regarding claim 10, Dwilinski teaches a nitride semiconductor device comprising 
one or more gallium nitride (GaN) layers grown on a substrate, and one or more non- 
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polar a-plane quantum wells formed from one or more non-polar a-plane (AI,ln,Ga)N 
layers grown off of a grown surface of the GaN layers, wherein the nitride 
semiconductor device is created using a process comprising: (a) growing one or more 
gallium nitride (GaN) layers on a substrate (claim 1 0, pars. 59, 1 08-1 1 1 ); and (b) 
growing one or more non-polar a-plane (AI,ln,Ga)N layers off of a grown surface of the 
GaN layers (col. 3/lls. 10-16) to form at least one non-polar a-plane quantum well. 
Dwilinski lacks growing Boron to form the one or more non-polar a-plane (AI,B,ln,Ga)N 
layers off of a grown surface of the GaN layers. 

However, Hata teaches (col. 9, II.40-45 and col. 52, 1.43 - col. 53, 1.4) using boron 
in a composition of (AI,Ga,ln)N to form at least one quantum well. 

Since both Hata and Dwilinski teach the method of forming a nitride 
semiconductor device above, it would have been obvious to include boron for forming 
the one or more non-polar a-plane (AI,B,ln,Ga)N layers off of a grown surface of the 
GaN layers of Hata in Dwilinski for the benefit of obtaining a desired emission spectra 
(col.52, l.43-col.53, I.4). 

Regarding claim 1 1 , Dwilinski teaches a nitride semiconductor device, 
comprising: (a) one or more gallium nitride (GaN) layers grown on a substrate (claim 10, 
pars. 59, 1 08-1 1 1 ); and (b) growing one or more non-polar a-plane quantum wells 
formed from one or more non-polar a-plane (AI,ln,Ga)N layers grown off of a grown 
surface of the GaN layers (col. 3/lls. 10-16). Dwilinski lacks growing Boron to form the 
one or more non-polar a-plane (AI,B,ln,Ga)N layers off of a grown surface of the GaN 
layers. 
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However, Hata teaches (col. 9, II.40-45 and col. 52, 1.43 - col. 53, 1.4) using boron 
in a composition of (AI,Ga,ln)N to form at least one quantum well. 

Since both Hata and Dwilinski teach the method of forming a nitride 
semiconductor device above, it would have been obvious to include boron for forming 
the one or more non-polar a-plane (AI,B,ln,Ga)N layers off of a grown surface of the 
GaN layers of Hata in Dwilinski for the benefit of obtaining a desired emission spectra 
(col.52, l.43-col.53, I.4). 

Regarding claim 12, Dwilinski teaches (par. 97) the quantum well ranges in width 
(40 Angstroms) from approximately 20 Angstroms to approximately 70 A. 

Regarding claim 16, Hata teaches (col.9, II.40-45 and col.52, 1.43 - col.53, 1.4) 
the quantum well is a GaN/AIGaN quantum well. 

3. Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dwilinski et al. (US 2006/0138431) in view of Hata (US 6,977,953) and in further view of 
Nagahama et al. (US 6,677,619). 

Regarding claim 13, the combination of Dwilinski and Hata fails to teach the 
quantum well having a doped barrier. 

However, Nagahama teaches (col.21, 1. 59 -col. 22, 1. 12) the quantum well 
having a doped barrier. 

Since Nagahama in combination with Hata and Dwilinski teach the method of 
forming a nitride semiconductor device above, it would have been obvious to have the 
quantum well with a doped barrier of Nagahama in the combination of Hata and 
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Dwilinski for the benefit of improving power efficiency and lowering the threshold cirrent 
and voltage of the nitride semiconductor device (col.3, 11.1-11 and col. 3, l.60-col.4, 
1.16). 

Regarding claim 14, Nagahama teaches (col. 21, 1. 59 -col. 22, 1. 12) the doped 
barrier is doped with silicon. 

Regarding claim 1 5, Nagahama (col.21 , 1. 59 - col. 22, 1.12) discloses the 
claimed invention except for the doped barrier is doped with silicon with a dopant 
concentration of 2x1 0 8 cm" 3 (Nagahama teaches 8x1 0 8 cm" 3 ). It would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
have the doped barrier doped with silicon with a dopant concentration of 2x1 0 8 cm" 3 , 
since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 
1980). 



Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Arman Khosraviani whose telephone number is 571- 
272-2554. The examiner can normally be reached on Monday to Friday, 7:30a - 5:00p 
(Eastern Time). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Ortiz can be reached on 571-272-1206. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/DAVID VU/ 

Primary Examiner, Art Unit 2818 



